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Abstract
Background and Objective: The types of cancers that most frequently metastasize to the mouth and jaws reflect, for the most 
part, the relative incidence of cancers in a given population at a given time. We report a retrospective, but relatively contem-
porary study of 38 cases of metastatic oral tumours in a Canadian population to compare the Canadian experience with that of 
nearby and distant countries. 

Methods: Thirty-eight cases of metastatic disease to the mouth and jaws in a Canadian population were analyzed. Data about 
patients’ age, sex, site of metastatic deposits, clinical history, including the presence of a known primary cancer, and radiographic 
features were collected from the files (1992–2010) of the oral pathology diagnostic service at the University of Western Ontario, 
and the hospital archives (2002–2010) of the department of pathology, London Health Sciences Centre, London, Ontario.

Results: Most metastases were to the mandible, although oral soft tissues were also involved, most frequently, the gingiva and 
mucosa of the alveolar ridge. Prostate, lung and breast cancers were the most common primary sites, but a variety of cancer 
types were found.

Conclusions: The relative frequency of types of metastatic cancer to the oral region is similar in Canada, the United States and 
Northern Europe, but differs significantly from those reported in South East Asia and Japan. The relative frequency of types of 
cancer that metastasize to the mouth and jaws reflects the relative incidence of cancers in the population.
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Metastases to the Mouth and Jaws: 
A Contemporary Canadian Experience

Tom Daley, DDS, MSc, FRCD(C);  
Mark R. Darling, BChD, MSc (Dent), MSc (Path), MChD

Carcinomas are the most common 
types of cancers that metasta-
size to the mouth and jaws.1,2 

Although the oral soft tissues may be 
affected, particularly the gingiva and 
mucosa of the alveolar ridge, and the 
tongue, metastases to the jaw bones, 
especially the posterior mandible, 
are considerably more common.1,2 

Metastatic disease may be multifocal 
in these tissues. The actual incidence 
of these cancers is unknown since oral 
metastatic disease is usually a mani-
festation of advanced disease and 
an unknown number of patients die 
without investigation for occult oral 
metastases. Even if an autopsy is done, 
the mouth and jaws are not commonly 
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Table 1 Thirty-eight cases of metastatic carcinomas to the mouth and jaws

Primary site
Age 

(years) Sex
Oral metastatic 

site
Known 

primary sitea

Prostate 77 M Posterior mandible Yes

Prostate 77 M Anterior mandible Yes

Prostate 64 M Posterior mandible Yes

Prostate 77 M Mx ant alv mucosa Yes

Prostate 80 M Hard-palate mucosa No

Prostate 64 M Posterior mandible Yes

Prostate 65 M Mandible No

Prostate 87 M Buccal vestibule Yes

Lung 68 M Md post-gingiva No

Lung 65 M Anterior mandible No

Lung 72 M Posterior mandible Yes

Lung 53 F Mandible No

Lung 70 F Md buccal vestibule Yes

Lung 81 F Anterior mandible No

Lung 53 F Mandible Yes

Breast 79 F Anterior mandible No

Breast 59 F Md posterior gingiva Yes

Breast 84 F Anterior mandible Yes

Breast 32 F Anterior mandible Yes

Breast 65 F Mx & md alv mucosa Yes

Squamous cell ca 88 F Skin of left cheek No

Squamous cell ca 57 M Anterior mandible No

Squamous cell ca 63 M Md alv mucosa No

Squamous cell ca 53 M Mx ant gingiva Yes

Renal cell ca 65 F Ant mx gingiva Yes

Renal cell ca 65 F Ant mx alv mucosa No

Renal cell ca 76 M Tip of tongue Yes

Colon 80 F Posterior mandible Yes

Colon 75 M Mandible Yes

Hepatocellular 76 M Posterior mandible Yes

Hepatocellular 83 M Posterior mandible Yes

Thyroid 57 M Ant md gingiva Yes

Unknown 83 F Tongue No

Unknown 77 F Tongue No, adenoca

Unknown 67 M Skin of neck No, cystadenoca

Unknown 59 F Posterior maxilla No, adenoca

Unknown 63 M Posterior mandible No, poorly diff ca

Unknown 87 M Mandible No, undiff ca

Note: adenoca = adenocarcinoma, alv = alveolar ridge, ant = anterior, ca = carcinoma, cystadenoca = cystadenocarcinoma, diff = 
differentiated, F = female, M = male, md = mandibular, mx = maxillary, RCC = renal cell carcinoma, SCC = squamous cell carcinoma, undiff 
= undifferentiated. 
a Known primary site at the time of oral metastasis. When the primary site was not known, histochemical and immunohistochemical stains 
helped determine the primary site in all but 6 cases.
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examined because family and undertakers often 
object to the resulting facial mutilation. Known 
cases involve patients who develop symptom-
atic oral metastases while they are still alive. 
Metastatic foci from distant sites in the abdomen 
or thorax are thought to be deposited by the blood 
vascular system, largely through Batson’s vertebral 
and paravertebral plexus of veins, or by tertiary 
deposits from metastatic lung foci.3 Oral metasta-
sis carries a grave prognosis for the patient because 
it represents advanced disease. Affected patients 
usually die within a year.4,5

Most reports of oral metastases involve 1 or 
2 case reports from scattered geographical areas, 
or reviews of these reported cases,1,2,5 but surpris-
ingly, few series of oral metastatic disease from 
a given geographic region are reported. Some of 
these series are small and outdated6,7 and because 
of changes in the incidence and mortality of cancer 
types over time in a population,8 they are not useful 
for a contemporary comparison of data. Even more 
recently published series from the United States9,10 
and Europe,11 and a review of the Japanese litera-
ture12 include cases from distant decades that skew 
their data because of contemporary shifts in the 
incidence of various cancers.8 The series reported 
by Lim and colleagues13 from Korea is relatively 
more contemporary. Nevertheless, comparison of 
the data reported from these geographic regions 
show significant geographic variation in the fre-
quency of the types of tumours that metastasize 
to the mouth and jaws. Because we were unable 

to find a previous report of a series of metastatic 
tumours to the oral region in a Canadian popula-
tion, we report a retrospective, but relatively con-
temporary study of 38 Canadian cases, and com-
pare this Canadian experience with that of nearby 
and distant countries.

Methods

The files of the oral pathology diagnostic ser-
vice at the University of Western Ontario, London, 
Ontario, which receives specimens from dentists 
and dental specialists from across the province 
of Ontario, were searched for cases of metastatic 
tumours to the jaws and oral soft tissues occurring 
between 1992 and 2010. All tissue sections, reports 
and any related materials were retrieved and exam-
ined. Additional cases were retrieved from the 
hospital archives of the department of pathology, 
London Health Sciences Centre, London, Ontario, 
for the years 2002 to 2010. Data about patients’ 
age, sex, site of metastatic deposits, clinical his-
tory, including the presence of a known primary 
cancer, and radiographic features were collected 
from information submitted on biopsy requisi-
tion forms by the clinicians who took the biopsies, 
and from examination of radiographs if these were 
also submitted with biopsied tissues. Previously 
reported lymphomas14 were not considered meta-
static and were excluded.

Results

Table 1 summarizes the 38 cases of neoplasms 
that metastasized to the mouth and jaws, and 
patients’ sex, age and sites of metastatic deposits. 
The mean age of patients was 69.6 ± 12.0 years 
(range 32.0–88.0 years; median 69.0 years); more 
than half (58%) of the 38 patients were men (22 
men, 16 women). Data collected for these patients 
did not include their ethnic origin. However, the 
2006 Canadian census showed that the population 
of Ontario was dominated by whites of European 
descent with over 200 reported ethnic origins. Of 
the visible minorities, 28.9% were South Asian, 
21.0% Chinese, 17.3% black, 7.4% Filipino, 5.4% 
Latin American and 4.1% Arabic.15

Twenty-one (55%) of the 38 patients had a 
known primary tumour at the time of oral metas-
tasis; none had sarcomas. Patients over 60 years 
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Figure 1: Number of metastatic cancers of the mouth and jaws occurring in 
study population (n = 38) by decade of patients’ ages.
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of age accounted for 30 (79%) of 38 oral metas-
tases, and only 1 (3%) tumour occurred in a 
patient under 50 years of age. Figure 1 illustrates 
the frequency of tumours occurring at various 
ages, by decade. Twenty (53%) of the 38 neoplasms 
occurred in the mandible; the anterior mandible 
was affected in 7 (35%) of these 20 cases (Fig.  2), 
and the posterior mandible in 8 (40%) cases; no 
distinction was made in the remaining 5 (25%) 
cases. Only 1 neoplasm, a poorly differentiated 
adenocarcinoma, occurred in the maxilla in the 
right molar area. Lesions mimicking periapical 
inflammatory lesions were found, although radi-

Figure 2: This 64-year-old man had pros-
tate carcinoma metastatic to the anterior 
mandible. There are multiple radiolucencies 
bilaterally, some of which mimic periapical 
disease.

Figure 3: A 32-year-old woman had meta-
static deposits of breast carcinoma at 
the apices of the mandibular molars that 
mimicked periapical inflammatory disease.

Figure 4: A 65-year-old woman had this 
rapidly growing, nodular metastatic renal 
cell carcinoma of the mucosa of the anterior 
maxillary alveolar ridge.

Table 2 Frequency of clinical and radiographic 
features reported in 38 cases of  
metastatic disease to the oral cavity 

Featurea No. of cases

Radiolucency 21b

Radiopacity 0

Soft-tissue mass 17

Paresthesia 6

Nonhealing extraction site 6

Bone expansion 5

Pain 3

Loose teeth 1

a Patients often exhibited more than one feature. 
b Six cases were multifocal.

ography showed that they were often multifocal 
(Fig.  3), suggesting possible metastatic tumour 
deposits. Maxillary lesions were more often found 
in the gingiva or edentulous alveolar mucosa 
(Fig.  4) than in bone. The maxillary gingiva and 
alveolar crest mucosa were affected 4 times, the 
mandibular gingiva and alveolar mucosa 4 times, 
the tongue 3 times, the buccal mucosa and facial 
skin 2 times each and the mucosa of the hard 
palate once. One neoplasm affected both the max-
illary and mandibular alveolar mucosa.

Clinical manifestations included pain, bony- 
or soft-tissue swelling, and loose teeth, but some 
lesions were asymptomatic. The most common 
clinical findings were paresthesia of the lower lip, 
which occurred in 6 (30%) of the 20 mandibular 
cases, a mass growing from a nonhealing extrac-
tion site (6 [16%] of 38 cases) and multifocal lesions 
(6 [16%] of 38 cases). Table 2 lists the frequency or 
reported clinical and radiographic findings of the 
38 cases of metastatic cancers to the oral region.

The microscopic features of the tumours were 
diagnostic in some cases, but most required addi-
tional histochemical and immunohistochemical 
stains to determine the primary site. The pri-
mary site was unknown and could not be deter-
mined microscopically in 6 (16%) of the 38 cases. 
However, the determination of the primary site 
of these tumours could usually be narrowed with 
the use of the immunohistochemical markers 
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that are common to specific groups of cancers 
and not found in others. For example, tumours of 
unknown origin from deep in the mandible were 
found to be adenocarcinomas, but, although it was 
possible to rule out the mandible as the primary 
site, it was not possible to identify a specific organ 
of origin microscopically. These patients would 
have required a clinical work-up for a differen-
tial diagnosis: some tumours are associated with 
elevated proteins in the blood, such as elevated 
prostate-specific antigen in prostate cancer, ele-
vated hormone and enzyme levels in several types 
of cancer, M-component in plasma-cell myeloma, 
carcinoembryonic antigen in colonic cancer and 
breast cancer, and alpha-fetoprotein in hepato-
cellular carcinoma.16

Discussion

Metastatic disease to the mouth and jaws 
of patients from different geographical areas, 
including Canada, show similar clinical charac-
teristics: soft- and hard-tissue swelling, pain, tooth 
mobility, bleeding and paresthesia. Radiographic 
characteristics of intrabony lesions were also sim-
ilar: irregular, often multifocal radiolucencies, 
sometimes with fracture, or occasionally with 
increased opacity caused by aberrant tumour-
induced bone formation by osteoblasts with can-

cers such as those of breast and prostate.9-13 In 
our series, a mass extruding from a nonhealing 
extraction site was also a common finding. As we 
found in our series, metastatic disease is gener-
ally accepted as a disease of the middle-aged and 
elderly. All series consistently show a significantly 
greater frequency of oral tumours in patients over 
50 years of age,10-12 although scattered reports 
have involved younger people4,6,17 and children.3,14 
Similarly, our data agree with those of reports 
that show oral metastatic disease tends to be can-
cers of the bone, especially the mandible.1,5,10 Most 
studies of oral metastatic disease indicate its pre-
dilection for the posterior mandible18 because of 
its rich blood supply in active areas of hematopoi-
esis. However, in our study, the anterior mandible 
was affected almost as often as the molar region. 
The gingiva or mucosa of the alveolar ridge is the 
most common soft-tissue site.2,5 The prevalence of 
oral metastatic disease in men and women varied, 
reflecting the type of cancers that most commonly 
metastasize to the mouth and jaws in a given popu-
lation. Some studies showed a more or less even 
distribution between the sexes,10 whereas others 
showed more occurring in men12 or in women.13 
In our study, the ratio of men to women was about 
1.4:1.0, based largely on the high percentage of 

Table 3 The 6 most common types of cancers metastatic to the mouth and jaws, and the number of cases 
of each,a in reports from various geographic locations.

Study location, author, date (no. of cases)

Canada,b 
Daley and 
Darling,  

2011
(n = 38)

USA, 
Schwartz 

et al.,9 
1988 

(n = 22)

USA,  
D’Silva 
et al.,10 
2006

(n = 114)

Nethlds,  
van der Waal 

et al.,11 
2003

(n = 24)

Korea,  
Lim et al.,13 

2006
(n = 41)

Japan, 
Nishirmura 

et al.,12 
1982

(n = 41)

Prostate (8) Breast (8) Breast (29) Breast (6) HCC (11) Chorioc (15)

Lung (7) Lung (4) Lung (15) Lung (5) Lung (9) Lung (6)

Breast (5) Colon (4) MRS (11) Kidney (4) Thyroid (6) Stomach (5)

Kidney (3) Others (1) Colon (8) Prostate (3) FGT (4) Kidney (5)

Colon (2) Kidney (3) Others (1) Colon (3) Eye (3)

Liver (2) Thyroid (3) Others (1) Others (2)

Note: chorio = choriocarcinoma, colon = colon or colorectal, FGT = female genital tract, HCC = hepatocellular carcinoma, MRS = male 
reproductive system, Nethlds = Netherlands.
a The number of cases of each primary cancer is noted in parentheses after the name of the cancer.
b Current study.
c Thirteen of the 15 cases metastasized from the uterus.
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cases that were associated with a primary cancer 
of the prostate (8 of 38 cases).

Despite the similarities in clinical and demo-
graphic data, significant temporal and geographic 
differences were found in the frequency of cancer 
types that metastasize to the oral region. Table  3 
summarizes the frequency of various cancers from 
our series and reported series originating in the 
United States,9,10 the Netherlands,11 and Korea,13 
and from a review of the Japanese literature.12

Although lung cancer is the most common 
cancer, when both male and female data are com-
bined,8 it is not the most common metastatic 
lesion to the mouth and jaws in any geographic 
location, likely because oral metastases are a late 
feature, often of long-standing cancers. Further, 
most types of lung cancers result in rapid death, 
before oral metastases become clinically evident. 
Nevertheless, lung cancer is the second most 
common primary site in all geographic regions, 
including Canada, probably because of the wide-
spread availability of tobacco products worldwide.

Significant differences in metastatic dis-
ease to the mouth and jaws occur among geo-
graphic regions. In our study of cases dating from 
1992, we found that the prostate was the most 
common primary site (21%) for oral metastases 
in our Ontario study population. This finding is 
not surprising because in North America pros-
tate carcinoma is estimated to be the second most 
common cancer (after lung and ahead of breast) 
since the major surge in incidence that occurred 
in 1988 and through the early 1990s.8 In 2006, 
D’Silva and colleagues10 from the United States 
reported that tumours of the male reproductive 
system, which they also called prostate carcinoma, 
were the third most common (10%), but their data 
were derived from cases that occurred as long ago 
as 1958, over 45 years ago. The large volume of 
pre-1988 cases masks the effect of the dramatic 
increase in the incidence of prostate carcinoma, 
which is greater than that of breast carcinoma, in 
the past 2 decades.8 Also supporting this notion 
are the findings of the 1988 US study of Schwartz 
and colleagues,9 based on data collected before 
the dramatic increase in incidence of prostate car-
cinoma. They reported only 1 example of prostate 
carcinoma and 8 examples of breast carcinoma in 
their 22 cases. Based on current evidence in our 

study done after 1988, we suspect that prostate 
carcinoma is, or will be, the most common meta-
static lesion to the oral region in North America. 
In the Netherlands in 2003, van der Waal and 
colleagues11 reported 3 (12%) prostatic cancers in 
24 cases, but like D’Silva and colleagues,10 much 
of their data predated the 1988 surge in prostate 
carcinoma reported for North America. However, 
their 12% relative frequency shows a trend to 
increased prostatic carcinoma metastases to the 
oral cavity, suggesting an increased incidence of 
prostate carcinoma in Northern Europe as well. 
In contrast to studies done in North America and 
Northern Europe, however, Nishimura and col-
leagues12 in Japan, and Lim and colleagues13 in 
Korea found no cases of prostate cancer as the 
primary site, even though they included contem-
porary data in their studies. In Japan, choriocar-
cinoma, which is more common in Japan than in 
North American or European countries, was by far 
the most common metastatic tumour to the oral 
region.13 Further, since Nishimura and colleagues’ 
paper is a review of the Japanese literature, the rate 
of choriocarcinoma may be inflated by reporting 
bias, so its results cannot be easily extrapolated to 
other populations. We found no cases of chorio-
carcinoma metastatic to the oral region, nor were 
any reported in the American studies.9,10 In Korea, 
the most common metastatic tumour was hepa-
tocellular carcinoma, reflecting its common inci-
dence in Southeast Asia. Hepatocellular carcinoma 
is becoming a more common source of oral meta-
static disease in North America and Europe 
because the incidence of hepatocellular carcinoma 
is increasing in these geographic regions.19

The actual incidence of metastatic disease to 
the oral region in Ontario is unknown, largely 
because of occult lesions, or undiagnosed known 
masses or radiolucencies present in the mouths 
and jaws of patients dying of terminal cancer. 
Studies such as ours cannot determine popula-
tion incidence because dentists and dental special-
ists are the main source of our data; consequently, 
cases of oral metastatic disease diagnosed by 
physicians are not usually included. However, a 
strength of our study is the inclusion of cases 
derived from a hospital data source, including 
cases from both dental and medical personnel, 
that attempts to minimize, but does not remove 
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this bias. Rather than population incidence, data 
from the current study show that the relative  
frequency of types of cancers that metastasize to 
the oral region reflects the incidence of these can-
cers in the North American population.

Additional series of metastatic diseases to the 
mouth and jaws from other geographic regions, 
including Africa and South America, are needed 
for a more complete global comparison.

Conclusions

This study shows that the relative frequency of 
metastatic disease to the mouth and jaws (namely, 
of the tissue of origin of the cancer) reflects con-
temporary trends and geographic variations in the 
incidence of cancers in a given population. This 
study shows that in Ontario, at this time, the most 
common cancers to metastasize to the oral cavity 
are those of the prostate, lung and breast. a
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